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(54) COLOR MATCHING METHOD AND COMPUTER READABLE RECORDING MEDIUM FOR 
RECORDING COLOR MATCHING PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color matching 
method by which a desired image can easily be 
reproduced without being dominated by a color in a 
moving direction even when a gray axis is moved. 
SOLUTION: A gray axis (point P) of an input device is 
moved so as to be coincident with a gray axis (point P') 
of an output device. In this case, each of data in the 
gamut of the input device on an equHightness plane is 
moved in the same direction attended with the gray axis 
movement. The moving amount of each data is smaller 
as the moved point of data is remoter from the gray axis 
(point P). Thus, the point P is coincident with the point 
P' and points with high saturation are not almost moved. 
A point (q) with high saturation has only to be moved to 
a closer point q' even after the adjustment of the gray 
axis. Thus, the color is not much changed even when the 
gray axis is moved. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln [ are a color matching method for changing image data in a color reproduction 
range of said 1st device into image data in a color reproduction range of said 2nd device, when 
color reproduction ranges of the 1st device and the 2nd device differ, and ] a predetermined 
color space, So that a gray axis of said 1st device may move to gray shaft orientation of said 
2nd device, A color matching method characterized by said movable step moving said each 
image data according to movement magnitude determined according to distance of the chroma 
saturation direction from a gray axis of said 1st device including a movable step to which each 
image data in a color reproduction range of said 1st device is moved. 
[Claim 2]The color matching method according to claim 1 determined that said movement 
magnitude will become so small that distance of the chroma saturation direction from a gray 
axis of said 1st device is large. 

[Claim 3]The color matching method according to claim 1 or 2 which as for said movable step 
is characterized by moving said each image data so that a gray axis of said 1st device may be 
in agreement with a gray axis of said 2nd device. 

[Claim 4]The color matching method according to claim 1 or 2, wherein said movable step 
moves said each image data so that a gray axis of said 1st device may move to a position 
which is not thoroughly in agreement with a gray axis of said 2nd device. 
[Claim 5]ln [ are a color matching method for changing image data in a color reproduction 
range of said 1st device into image data in a color reproduction range of said 2nd device, when 
color reproduction ranges of the 1st device and the 2nd device differ, and ] a predetermined 
color space, So that a gray axis of said 1st device may move to gray shaft orientation of said 
2nd device, Each image data in a color reproduction range of said 1st device including a 
movable step to which it is made to move said movable step, A color matching method 
characterized by moving said each image data so that a gray axis of said 1st device may move 
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to a position which is not thoroughly in agreement with a gray axis of said 2nd device. 
[Claim 6]The color matching method according to claim 4 or 5, wherein said movable step 
moves a gray axis of said 1st device with movement magnitude of a rate of 0.5 to 0.9 to 
movement magnitude in case a gray axis of said 1st device is in agreement with a gray axis of 
said 2nd device. 

[Claim 7]The color matching method according to any one of claims 4 to 6, wherein said 
movable step coincides a white point of said 1st device at a white point of said 2nd device. 
[Claim 8]The color matching method according to any one of claims 1 to 7 which is a color 
space which does not depend for said predetermined color space on a device. 
[Claim 9]The color matching method according to claim 8 with which a color space 
independent of said device contains CIE 1976 Lab color space. 

[Claim 10]When color reproduction ranges of the 1st device and the 2nd device differ, It is the 
recording medium which recorded a color matching program for making a computer perform a 
color matching method for changing image data in a color reproduction range of said 1st 
device into image data in a color reproduction range of said 2nd device and in which computer 
reading is possible, In a predetermined color space, said color matching method so that a gray 
axis of said 1st device may move to gray shaft orientation of said 2nd device, Each image data 
in a color reproduction range of said 1st device including a movable step to which it is made to 
move said movable step, A recording medium moving said each image data according to 
movement magnitude determined according to distance of the chroma saturation direction 
from a gray axis of said 1st device and in which computer reading is possible. 
[Claim 11]When color reproduction ranges of the 1st device and the 2nd device differ, It is the 
recording medium which recorded a color matching program for making a computer perform a 
color matching method for changing image data in a color reproduction range of said 1st 
device into image data in a color reproduction range of said 2nd device and in which computer 
reading is possible, In a predetermined color space, said color matching method so that a gray 
axis of said 1st device may move to gray shaft orientation of said 2nd device, Each image data 
in a color reproduction range of said 1st device including a movable step to which it is made to 
move said movable step, A recording medium which is characterized by moving said each 
image data so that a gray axis of said 1st device may move to a position which is not 
thoroughly in agreement with a gray axis of said 2nd device and in which computer reading is 
possible. 



[Translation done.] 
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suppose that it was changed into the data (L*a*b* data) expressed in L*a*b* space. 
Conversion or a masking method etc. which used LUT (iook-up table) is used for a conversion 
process. 

[0005]Next, the changed L*a*b* data is changed into the L*a*b* data of the range reproducible 
with the output unit 607 in the Gamut mapping part 605. That is, in the Gamut [ here ] mapping 
part 605, color matching between the input device 601 and the output unit 607 is performed. 
[0006]Since the data after color matching is also data (L*a*b* data) of a color space 
independent of a device, it is again changed into CMYK data. Conversion or a masking 
method etc. which used LUT (look-up table) is used for a conversion process also here. 
[0007]Thus, once the image data reproduced with the input device 601 is changed into the 
data of a color space independent of a device, color matching is performed so that it can 
reappear with the output unit 607. 

[0008] Drawing 7 is the flow chart which showed the flow of processing of the color matching in 
the Gamut mapping part 605 of drawing 6 . If data (L*a*b* data) independent of a device is 
inputted in Step S701 by the Gamut mapping part 605 with reference to drawing 7, adjustment 
of a gray axis will be performed in Step S703. That is, the whole input Gamut is moved so that 
the gray axis of the input Gamut (Gamut of an input device) may be coincided with the gray 
axis of the output Gamut (Gamut of an output unit). It is for obtaining the outputted image 
which gray balance without a color fogging was able to take by doubling the gray axis of the 
input device 601 and the output unit 607. 

[0009]A gray axis means the line segment which connects the white point and black point in 
each device. For example, in CRT, a color when all RGB is on serves as a white point, and a 
color when all RGB has gone out serves as a black point. And in a L*a*b* color space, the line 
segment which connects both points serves as a gray axis of CRT here. In a printer, the color 
of the paper to be used serves as a white point, and the black color to output serves as a black 
point. And similarly in a L*a*b* color space, the line segment which connects these both points 
serves as a gray axis of a printer. 

[0010]Next, in Step S704, adjustment of the hue by the rotatably operating of the input Gamut, 
etc. is performed. The field where hue changes comes out with movement of the whole Gamut 
by gray axis adjustment processing. It is for correcting this. 

[0011]Then, adjustment of brightness and chroma saturation is performed in Step S705. That 
is, compression processing is performed in order to double the brightness and chroma 
saturation of the input Gamut with the brightness and chroma saturation of the output Gamut. 
[0012]lf the ranges of brightness differ greatly with the input device 601 and the output unit 
607, a white jump which caused halation to the outputted image will occur, or the fault that 
dark space is crushed will occur. Then, adjustment is performed in the form where the range of 
brightness is set by the output unit 607. If the ranges of chroma saturation differ greatly with 
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the input device 601 and the output unit 607, it will become what the outputted image was too 
skillful to the whole, and made ********, 0 r there will almost be no tint on the contrary. Then, 
according to Gamut of the output unit 607, compression adjustment is performed to some 
extent also with chroma saturation. 

[0013]Finally an end of compression processing of brightness and chroma saturation will 
perform attachment processing in which the data besides Gamut of an output unit is stuck on 
the Gamut surface, in Step S707. It is for reproducing appropriately the inputted image data 
besides the output Gamut unreproducible with the output unit 607 at this time. 
[0014]After attachment processing of the data to the output Gamut surface is completed, it 
means that all processings of color matching were completed, and the image data after 
matching is outputted in Step S709. 

[0015]The above is a flow of the processing in the Gamut mapping part 605. Next, gray axis 
adjustment processing (Step S703) of drawing 7 is explained using drawing 8 - drawing 10 . 
[0016] Drawing 8 is a figure showing signs that the gray axis of the input device 601 is moved 
to the gray shaft orientations of the output unit 607 in L*a*b* space. With reference to this 
figure, the white point of the input device 601 is P a black point is P the white point of an 

output unit is P wq and a black point is P bQ . For this reason, gray axis I of the output unit 607 

which connects gray axis I. of the input device 601 which connects P . and P and P and 

I Wl Wl wo 

P bo is not in agreement. 

[0017]Then, the data on gray axis I is moved in parallel to an a*b* flat surface so that gray axis 
I. may be coincided with gray axis I . That is, each data point on gray axis I. will be moved to 
the point on gray axis I q , where the brightness is kept constant. For example, point P on gray 
axis I. is moved to point P^ of the equal brightness on gray axis I , and point P 2 on I and P g 
are similarly moved to equal luminosity point P ' on I , and P ' respectively. 

c. 0 o 

[001 81 Drawing 9 is a figure showing the section of the input Gamut in the L*a*b* space before 
gray shaft movement. Here, the section of the input Gamut on an equal luminosity flat surface 
parallel to an a*b* flat surface is shown. The field Gin surrounded with the hexagon shows the 
input Gamut, and the point P in it is a point that the gray axis of the input Gamut crosses. The 
point that the gray axis of the output Gamut crosses an equal luminosity flat surface is point P\ 
and is not in agreement with the point P. 

r00191 Drawing 10 is a figure showing the section of the input Gamut in the L*a*b* space after 
gray shaft movement. The section of the input Gamut on the same equal luminosity flat surface 
as drawing 9 is shown also here. The field Gin surrounded with the hexagon of the dotted line 
shows the input Gamut before movement in drawing 9. 
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Field Gin' surrounded with the hexagon of the solid line shows the input Gamut after 
movement. 

[0020]With reference to this figure, the whole data in the input GamutGin is moved by gray axis 
adjustment processing so that the point P may be in agreement with point P' on the equal 
luminosity flat surface of the output Gamut. That is, parallel translation of all the data in an 
equal luminosity flat surface will be carried out to it being also at the vector (arrow which turns 
to point P' from the point P) which a gray axis moves, and the same vector. Therefore, the 
point q on the input GamutGin is moved to point q', for example. 

[0021]Thus, the outputted image which the gray balance which does not generate a color 
fogging etc. was able to take by moving the whole input Gamut so that the gray axis of the 
input Gamut may be in agreement with the gray axis of the output Gamut can be obtained. 
[0022]Then, the attachment processing (Step S707) to the Gamut surface of drawing 7 is 
explained using drawing 11 and drawing 12 . 

[0023] Drawing 1 1 is a figure showing signs that the data besides the output Gamut is stuck in 

the output Gamut in L*a*b* space. Here, it simplifies and shape which made two cones which 

used the circle on a field parallel to an a*b* flat surface as the bottom unite is expressed as the 

output GamutGout. The point P is a point besides the output GamutGout. 

Point P* is a point (point of the surface of Gout) in the output GamutGout. 

In this figure, a* for a chromaticity to be shown in the axis passing through the center of gravity 

Q of the output GamutGout which is the compressive center, and b* are attached. 

[0024]On the constant Munsell hue plane H containing the point P and brightness axis L*, the 

point P is compressed in the direction of the center of gravity Q which is the compressive 

central point as it is also at a predetermined compression ratio. 

[0025]lt is drawing 12 which showed this situation on the constant Munsell hue plane H. As 
shown in this figure, the point P besides the output GamutGout is compressed in the direction 
of the center of gravity Q, and is changed into point P' in the output GamutGout. 
[0026] 

[Problem(s) to be Solved by the Invention] However, in such a conventional color matching 
method, in order to have reproduced the image of the input device with the output unit 
appropriately and easily, it was not able to be said that it was enough. 
[0027]That is, if gray axis adjustment was performed, in order that the whole input Gamut 
might move with movement of a gray axis, there was a case where other colors were changed 
into a little different color in the 1st. For example, in drawing 10 , the point q in the input Gamut 
before movement becomes point q' after movement by gray axis adjustment. In this case, the 
blue in the input device 601 will be reproduced as purple in the output unit 607. When the input 
device 601 is [ the output unit 607 ] a printer in CRT, an outputted image is reproduced by gray 
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shaft movement as a thing reddish on the whole. 

[0028]Thus, if movement of the input Gamut by gray axis adjustment is performed, the 
outputted image reproduced will be governed by the tint of the move direction, and will turn into 
a different picture for a while from the image of an inputted image. 

[0029]ln order to correct this, hue regulated treatment is performed, but the rotatably operating 
of Gamut, etc. are needed for this processing. For this reason, dramatically becomes 
complicated [ processing ] and processing time is also required for a long time. And although 
hue adjustment complicated in this way is performed, the picture as an image was not 
reproduced easily. For example, green will become yellow when rotating the whole picture, 
since blue is outputted as blue. 

[0030]There was a case where the image of the picture which an input device has by gray axis 
adjustment processing in order to coincide the gray axis of the input Gamut with the gray axis 
of the output Gamut thoroughly was spoiled in the 2nd. Although a picture without the color 
fogging which gray balance was able to take by adjusting a gray axis can be acquired, people 
are holding the image of the picture reproduced with an input device to some extent. For this 
reason, if the picture that the image of an input device is completely spoiled is reproduced, it 
may not be sensed that it is desirable. 

[0031]This invention is invented in view of these actual condition, and the purpose, It is the tint 
of the move direction not ruling over, even if it moves a gray axis, and providing easily the 
color matching method which can reproduce a desired picture, and the recording medium 
which recorded the color matching program and in which computer reading is possible. 
[0032]Even if other purposes move a gray axis, they are providing the color matching method 
which can reproduce a desired picture, and the recording medium which recorded the color 
matching program and in which computer reading is possible by maintaining the image which a 
device has to some extent. 
[0033] 

[Means for Solving the ProblemJIn order to attain the above-mentioned purpose, when an 
aspect of affairs with this invention is followed and color reproduction ranges of the 1st device 
and the 2nd device differ, A color matching method for changing image data in a color 
reproduction range of the 1st device into image data in a color reproduction range of said 2nd 
device, In a predetermined color space, so that a gray axis of the 1st device may move to gray 
shaft orientation of the 2nd device, A movable step moves each image data according to 
movement magnitude determined according to distance of the chroma saturation direction 
from a gray axis of the 1st device including a movable step to which each image data in a color 
reproduction range of the 1st device is moved. 

[0034]Here, a gray axis of the 1st device is a line segment which connects a white point 
defined by the 1st device and a black point, and a gray axis of the 2nd device is a line segment 
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which connects a white point defined by the 2nd device and a black point. 

[0035]When moving all the image data in a color reproduction range of the 1st device so that a 

gray axis of the 1st device may move to gray shaft orientations of the 2nd device if this 

invention is followed, each image data is moved according to movement magnitude 

determined according to distance of the chroma saturation direction from a gray axis of the 1st 

device. 

[0036]Since each image data is moved according to suitable movement magnitude according 
to distance of the chroma saturation direction from a gray axis, it has not been said that it is 
changed into image data from which image data with high chroma saturation moves greatly, 
and a tint completely differs. Since it is not necessary to correct a tint, it becomes intricately 
unnecessary [ hue amendment which processing time requires ]. 

[0037]Therefore, even if it moves a gray axis, a tint of the move direction does not rule over, 
and it becomes possible to provide easily a color matching method which can reproduce a 
desired picture. 

[0038]Preferably, it is determined that movement magnitude will become so small that distance 
of the chroma saturation direction from a gray axis of the 1st device is large. 
[0039]According to this, each image data is moved so that it may become so small that 
distance of the chroma saturation direction from a gray axis of the 1st device becomes large. 
Therefore, when image data with high chroma saturation moves greatly, fault that a picture 
from which a tint differs is reproduced can be prevented. 

[0040]Preferably, a movable step moves each image data so that a gray axis of the 1st device 
may be in agreement with a gray axis of the 2nd device. 

[0041]Since all the image data in a color reproduction range of the 1st device is moved so that 
a gray axis of the 1st device may be in agreement with a gray axis of the 2nd device, it 
becomes possible to reproduce a picture which gray balance without a color fogging was able 
to take with the 2nd device. 

[0042] Preferably, a movable step moves each image data, as a gray axis of the 1st device 
moves to a position which is not thoroughly in agreement with a gray axis of the 2nd device. 
[0043]Since all the image data in a color reproduction range of the 1st device is moved as a 
gray axis of the 1st device moves to a position which is gray shaft orientations of the 2nd 
device and is not in agreement with the gray axis, Although gray balance can be taken to some 
extent, an image of the 1st device is prevented also from being spoiled. 
[0044]When another aspect of affairs of this invention is followed and color reproduction 
ranges of the 1st device and the 2nd device differ, A color matching method for changing 
image data in a color reproduction range of the 1st device into image data in a color 
reproduction range of the 2nd device, In a predetermined color space, so that a gray axis of 
the 1st device may move to gray shaft orientation of the 2nd device, Including a movable step 
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to which each image data in a color reproduction range of the 1st device is moved, a movable 
step moves each image data so that a gray axis of the 1st device may move to a position 
which is not thoroughly in agreement with a gray axis of the 2nd device. 
[0045]lf this invention is followed, gray axes of the 1st device will be gray shaft orientations of 
the 2nd device, and all the image data in a color reproduction range of the 1st device will be 
moved to that gray axis so that it may move to a conflicting position. For this reason, although 
gray balance can be taken to some extent, a picture of a request which does not spoil an 
image of the 1st device will be acquired. 

[0046]Therefore, even if it moves a gray axis, it becomes possible to provide a color matching 
method which can reproduce a desired picture by maintaining an image which the 1st device 
has to some extent. 

[0047]Preferably, a movable step moves a gray axis of the 1st device with movement 
magnitude of a rate of 0.5 to 0.9 to movement magnitude in case a gray axis of the 1st device 
is in agreement with a gray axis of the 2nd device. 

[0048]According to this, a suitable picture which was able to take harmony with gray balance 
and an image of the 1st device will be reproduced. 

[0049]Preferably, a movable step coincides a white point of the 1st device at a white point of 
the 2nd device. 

[0050]According to this, it is made for a gray axis of the 1st device to move so that it may not 
be in agreement with a gray axis of the 2nd device, but only a white point on a gray axis of the 
1st device is coincided by white point on a gray axis of the 2nd device. Therefore, it becomes 
possible to maintain an image of the 1st device to some extent, without breaking an image 
which people receive white and sense. 

[0051 ]lt is preferably characterized by a predetermined color space being a color space 
independent of a device. 

[0052]A color space independent of a device contains CIE 1976 Lab color space still more 
preferably. According to these, since it is carried out in a color space independent of devices, 
such as Lab space, a movable step becomes possible [ changing image data in a color 
reproduction range of the 1st device into image data in a color reproduction range of the 2nd 
device ] appropriately and easily. 

[0053]When another aspect of affairs of this invention is followed, a recording medium in which 
computer reading is possible, When color reproduction ranges of the 1st device and the 2nd 
device differ, a color matching program for making a computer perform a color matching 
method for changing image data in a color reproduction range of the 1st device into image 
data in a color reproduction range of the 2nd device is recorded. In a predetermined color 
space, a color matching method so that a gray axis of the 1st device may move to gray shaft 
orientation of the 2nd device, A movable step moves each image data according to movement 
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magnitude determined according to distance of the chroma saturation direction from a gray 
axis of the 1st device including a movable step to which each image data in a color 
reproduction range of the 1st device is moved. 

[0054]When according to this invention moving all the image data in a color reproduction range 
of the 1st device so that a gray axis of the 1st device may move to gray shaft orientations of 
the 2nd device, each image data is moved according to movement magnitude determined 
according to distance of the chroma saturation direction from a gray axis of the 1st device. 
[0055]Since each image data is moved according to suitable movement magnitude according 
to distance of the chroma saturation direction from a gray axis, it has not been said that it is 
changed into image data from which image data with high chroma saturation moves greatly, 
and a tint completely differs. Since it is not necessary to correct a tint, it becomes intricately 
unnecessary [ hue amendment which processing time requires ]. 

[0056]Therefore, even if it moves a gray axis, a tint of the move direction does not rule over, 
and it becomes possible to provide a recording medium which recorded easily a color 
matching program which can reproduce a desired picture and in which computer reading is 
possible. 

[0057]When another aspect of affairs of this invention is followed, a recording medium in which 
computer reading is possible, When color reproduction ranges of the 1st device and the 2nd 
device differ, a color matching program for making a computer perform a color matching 
method for changing image data in a color reproduction range of the 1st device into image 
data in a color reproduction range of the 2nd device is recorded. In a predetermined color 
space, a color matching method so that a gray axis of the 1st device may move to gray shaft 
orientation of the 2nd device, Including a movable step to which each image data in a color 
reproduction range of the 1st device is moved, a movable step moves each image data so that 
a gray axis of the 1st device may move to a position which is not thoroughly in agreement with 
a gray axis of the 2nd device. 

[0058]According to this invention, gray axes of the 1st device are gray shaft orientations of the 
2nd device, and all the image data in a color reproduction range of the 1st device is moved to 
that gray axis so that it may move to a conflicting position. For this reason, although gray 
balance can be taken to some extent, a picture of a request which does not spoil an image of 
the 1st device will be acquired. 

[0059]Therefore, even if it moves a gray axis, it becomes possible to provide a recording 
medium which recorded a color matching program which can reproduce a desired picture and 
in which computer reading is possible by maintaining an image which the 1st device has to 
some extent. 
[0060] 

[Embodiment of the lnvention]Next, an embodiment of the invention is described based on a 
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drawing. 

[A 1st embodiment] Drawing 1 is the flow chart which showed the whole color matching 
method flow of processing which is a 1st embodiment of this invention. Processing performed 
here is performed in the Gamut mapping part 605 shown by drawing 6 . 
[0061 ]lf data (here, it is considered as L*a*b* data) independent of a device is first inputted in 
Step S101 with reference to this figure, in Step S103, adjustment of the gray axis in 
consideration of chroma saturation will be performed. It is for taking the gray balance of the 
outputted image reproduced by doubling the gray axis of an input device and an output unit. 
[0062]ln this step, the whole input Gamut is not only moved like movement of a gray axis like 
the conventional gray axis adjustment (step S703 grade of drawing 7 ). Each data in the input 
Gamut is moved, respectively as it is also at the movement magnitude determined according 
to the chroma saturation (distance of the chroma saturation direction from the gray axis of 
each data). For details, it mentions later. 

[0063]After adjustment of a gray axis is completed, regulated treatment (Step S704 of drawing 
7) of hue which was performed conventionally shifts to the following step (Step S105), without 
carrying out. 

[0064]Adjustment of brightness and chroma saturation is performed in Step S105. That is, 
compression processing is performed in order to double the brightness and chroma saturation 
of the input Gamut with the brightness and chroma saturation of the output Gamut. By 
compressing the range of brightness according to an output unit, faults, such as a white jump 
generated in an outputted image and crushing of dark space, are prevented. The outputted 
image of a tint natural on the whole is reproduced by adjusting the range of chroma saturation 
according to an output unit. 

[0065]Finally an end of compression processing of brightness and chroma saturation will 
perform attachment processing which sticks the data besides Gamut of an output unit in 
Gamut in Step S107. It is because reappearance of the inputted image data besides the output 
Gamut unreproducible with an output unit at this time is enabled appropriately. 
[0066]After attachment processing of the data into the output Gamut is completed, it means 
that color matching processing was completed and the image data after matching is outputted 
in Step S109. 

[0067]The above is a flow of rough processing of the color matching method of this invention. 
Next, gray axis adjustment processing (Step S103 of drawing 1) in which chroma saturation 
was taken into consideration is explained using drawing 2. The physical relationship of gray 
axis I. of an input device and gray axis I of an output unit in the L*a*b* space before gray axis 

adjustment is the same as that of what was shown in drawing 8 . The point that each data in 
the input Gamut maintains brightness on an equal luminosity side, and moves by gray axis 
adjustment processing is also the same as usual. 
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[0068] Drawing 2 is a figure showing the input Gamut section on an equal luminosity flat 
surface parallel to the a*b* flat surface in the L*a*b* space after gray axis adjustment. The field 
Gin surrounded with the hexagon of the dotted line shows the input Gamut before movement, 
and field Gin' surrounded with the hexagon of the solid line shows the input Gamut after 
movement. The point P and point P' are the points that the gray axis of an input device and the 
gray axis of an output unit cross on an equal luminosity flat surface, respectively. 
[0069]As shown in this figure, the input GamutGin is moved so that the point P may be in 
agreement with point P\ Under the present circumstances, although each data in the input 
Gamut on an equal luminosity flat surface will also move in the direction with movement of a 
gray axis, movement magnitude changes according to the distance from the point P. 
[0070]Specifically, the movement magnitude of each data becomes so small that it keeps away 
from the gray axis (point P) of the input Gamut. If movement magnitude of the gray axis on an 
equal luminosity flat surface is set to alpha, the movement magnitude delta of each data will be 
determined, for example according to the expression of relations delta=alphaxbeta/(d+beta). 
[0071]Here, d is the distance from the gray axis on the equal luminosity flat surface of a 
noticed picture element data point. In this figure, it becomes the distance from the point P. beta 
is arbitrary constants. Numbers, such as 1-3, are used for beta, for example. 
[0072]When each data point in the input Gamut is moved according to such a relation, the 
point P will be in agreement with point P\ but the point that chroma saturation is high will not 
almost move. For example, even if the point q that chroma saturation is high is after gray axis 
adjustment, they only move to immediately near point q\ 

[0073]Therefore, a tint will not not much change and the phenomenon in which blue shifts 
purple is prevented. And since the gray axis of an input device is in agreement with the gray 
axis of an output unit, the picture which gray balance was able to take can be acquired. 
[0074]As explained above, it becomes possible to acquire the picture which gray balance was 
able to take, preventing the phenomenon in which blue shifts purple according to the color 
matching method in this embodiment, when printed out. 

[0075]As Step S704 of drawing 7 showed conventionally, in order to adjust hue, rotatably 
operating of Gamut needed to be performed. Since the combination of trigonometric functions 
was used for rotatably operating, much processing time had been required. However, in this 
embodiment, since conversion of the data according to chroma saturation is performed 
simultaneously with gray shaft movement, the necessity for the hue adjustment by rotatably 
operating is lost. For this reason, data conversion becomes possible only by four operations, 
and shortening of processing time can be aimed at. 

[0076]Here, although the case where it was determined according to the expression of 
relations which the movement magnitude of each data point mentioned above was shown, it is 
not limited to this. What is necessary is just the relation that movement magnitude becomes 
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small, so that it keeps away from a gray axis. 

[0077]Therefore, when movement magnitude of the gray axis on an equal luminosity flat 
surface is set to alpha, for example according to an expression of relations called delta=alpha 
(1-d/beta), the movement magnitude delta of each data may be made to be determined, d is 
the distance from the gray axis on the equal luminosity flat surface of a noticed picture element 
data point here, and beta is arbitrary constants. Sufficiently large numbers, such as the 
distance from a gray axis from which migration length is set to 0, for example, 150 etc., are 
used for beta. 

[A 2nd embodiment] Next, the color matching method in a 2nd embodiment of this invention is 
explained. The flow of processing of the color matching method in this embodiment is the 
same as the flow of the processing in a 1st embodiment shown in drawing 1. However, the 
contents of the regulated treatment (Step S103 of drawing 1) of the gray axis in consideration 
of chroma saturation differ. That is, when the color matching method in this embodiment 
moves the gray axis of the input Gamut, it is made not to coincide it with the gray axis of the 
output Gamut thoroughly. 

[0078]Hereafter, the details of the gray axis adjustment processing in this embodiment are 
explained using drawing 3. Here, the physical relationship of gray axis I of an input device and 

gray axis I of an output unit in the L*a*b* space before gray axis adjustment considers what 

was shown in drawing 8, and the same thing. The point that each data in the input Gamut 
maintains brightness on an equal luminosity side, and moves by gray axis adjustment 
processing is also the same as usual. 

[0079] Drawing 3 is a figure showing the input Gamut section on an equal luminosity flat 
surface parallel to the a*b* flat surface after gray shaft movement in a 2nd embodiment. Here, 
the field Gin surrounded with the hexagon of the dotted line shows the input Gamut before 
movement, and field Gin' surrounded with the hexagon of the solid line shows the input Gamut 
after movement. The point P and point P' also show the point that the gray axis of an input 
device and the gray axis of an output unit cross on an equal luminosity flat surface, 
respectively. 

[0080]Unlike the case of drawing 2, it is not moved to point P' but the point P is moved to point 
P M on the line segment which connects the point P and point P\ That is, the gray axis of an 
input device will not be thoroughly coincided with the gray axis of an output unit, and will be 
moved to the position of this side. 

[0081]For example, when CRT of 9300K is seen, we know that the screen is clearly blue. 
Therefore, when each data is moved so that it may be thoroughly in agreement with the gray 
axis of the printer which is an output unit in the gray axis of CRT, a blue atmosphere of CRT 
will be spoiled. For this reason, it leaves the atmosphere of CRT by making movement 
magnitude of a gray axis into a value smaller than the distance to the gray axis of an output 
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unit. 

[0082]The point moved in the move direction of a gray axis by each data in the input Gamut as 
it is also at the movement magnitude determined according to the distance from a gray axis is 
the same as that of a 1st embodiment shown in drawing 2. That is, also in this embodiment, 
the movement magnitude of each data is controlled to become so small that it keep away from 
the gray axis (point P) of the input Gamut. 

[0083]lf movement magnitude of the gray axis on an equal luminosity flat surface is set to 
alpha, specifically, for example according to the expression of relations delta=alphaxbeta/ 
(d+beta), the movement magnitude delta of each data will be determined. 
[0084]Here, d is the distance from the gray axis on the equal luminosity flat surface of a 
noticed picture element data point. In this figure, it becomes the distance from the point P. beta 
is arbitrary constants. Numbers, such as 1-3, are used for beta, for example. 
[0085]Under the present circumstances, the movement magnitude alpha of a gray axis is 
defined by alpha=alpha'xepsilon. alpha 1 is the distance of the gray axis of an input device and 
the gray axis of an output unit in an equal luminosity side. In this figure, it becomes the point P 
and the distance between point P\ epsilon is less than one arbitrary constants, and should just 
be between 0.3-1. From an experimental result, it is desirable that it is 0.5-0.9. 
[0086]in this figure - the movement magnitude alpha of a gray axis - the point P and point P" - 
- it becomes the distance of a between. Thus, it becomes possible by making movement 
magnitude of a gray axis shorter than the point P and the distance between point P' to leave 
the atmosphere of the picture expressed with input devices, such as CRT, by the outputted 
image. 

[0087]As explained above, it becomes possible to maintain the image of an input device to 
some extent, suppressing a phenomenon which says that blue shifts purple, for example 
according to this embodiment. 

[0088]Although the example applied to the gray axis adjustment processing shown at Step 
S103 of drawing 1 in which chroma saturation was taken into consideration here was 
explained, it is also possible to apply in the gray axis adjustment processing (Step S703 of 
drawing 7 ) in a conventional example. 

[0089]When applying in Step S703 of drawing 7, the gray axis of an input device is moved to 
the position of this side which is in agreement with the gray axis of an output unit like the case 
where drawing 3 explains. However, each data in the input Gamut moves in parallel with the 
movement magnitude of the gray axis on an equal luminosity flat surface, and the same 
movement magnitude. Since change of the tint which is not preferred is also produced in this 
case, regulated treatment (Step S704 of drawing 7 ) of hue is performed after that. 
The modification of a 2nd embodiment is explained to the <modification> last. Also in the color 
matching method in a modification, as drawing 3 showed, the gray axis of the input GamutGin 

http://www4.ipdl.inpit.go.jp/cgi-fr 9/1/2009 



JP,2001-326826,A [DETAILED DESCRIPTION] 



Page 13 of 14 



is not thoroughly coincided with the gray axis of an output unit, and is moved to the position of 
this side. However, only the white point of the gray axis of an input device is coincided at the 
white point of the gray axis of an output unit. That is, moving the gray axis of an input device to 
the position before the gray axis of an output unit, only the white point of an input device is 
moved so that it may be made in agreement at the white point on a gray axis. 
[0090]lf a white point is not coincided, a color will be attached and outputted to what must 
originally be a white ground. For example, if the inputted image in which the character is 
indicated is on a white ground when a printer is used for an output unit, on the outputted sheet, 
blank space will cause a color fogging and will become very unsightly. 
[0091]Therefore, like a 2nd embodiment shown in drawing 3 , although the gray axis of the 
input Gamut itself is not coincided with the gray axis of an output unit and it is made to move to 
the position of this side determined by a predetermined ratio, only a white point is coincided 
here at the white point of an output unit. An equal luminosity side top is moved like [ each data 
in the input Gamut ] the case of drawing 3 with the movement magnitude according to the 
distance from the gray axis in an equal luminosity side. 

[0092]lf it does in this way, where the image which input devices, such as CRT, have is left, a 
white chisel can be coincided as an output unit is white. Therefore, the image received from 
the whole will become more suitable. 

[0093]Each color matching method in the embodiment shown this time is realized as it is also 
by the program for operating a series of processing operation mentioned above. Therefore, 
such color matching may be performed on a computer. 

[0094] Drawing 4 is a figure showing the appearance of the computer for performing the color 
matching method mentioned above. The common computer contains the main part 41, the 
magnetic tape handler 43, the CD-ROM (Compact Disc-Read Only Memory) device 47, the 
displays 42, such as CRT, the keyboard 45, the mouse 46, and the modem 49. The magnetic 
tape handler 43 is equipped with the magnetic tape 44, and the CD-ROM device 47 is 
equipped with CD-ROM48. 

[0095]The composition of this computer is shown in drawing 5 in functional block diagram 
form. With reference to this figure, as everyone knows the main part 41 of a computer, CPU 
(Central ProcessingUnit) 50, ROM (Read Only Memory)51 and RAM (Random Access 
Memory)52, and the hard disk drive 53 are included. These are mutually connected by bus. 
[0096]This color matching program may be beforehand installed in the hard disk drive 53, and 
may be recorded on CD-ROM48 and a dismountable recording medium like the magnetic tape 
44. 

[0097]When recorded on a dismountable recording medium, the recorded program is read in a 
recording medium by the magnetic tape handler 43, the CD-ROM device 47, etc., and is once 
stored in the hard disk drive 53. After that, it is loaded to RAM52 from the hard disk drive 53 as 
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well as the case where it is beforehand installed in the hard disk drive 53, and the execution 
control of a program is made by CPU50. 

[0098]As a recording medium which recorded the program, the tape system of magnetic tape, 
a cassette tape, etc., and a magnetic disk (a flexible disk.) Disk systems, such as a hard disk 
drive etc. and optical discs (CD-ROM/MO/MD/DVD), The medium which supports a program 
fixed [, such as semiconductor memory, such as card systems, such as an IC card (a memory 
card is included) and an optical card, or a mask ROM, EPROM EEPROM, and a flash ROM, ] 
can be considered. 

[0099]As a program downloads from a network via communication MODEM 49, it may be a 

medium which supports a program fluidly. When a program downloads from a network in this 

way, the program for the download is beforehand stored in the main part 41 of a computer, or 

is beforehand installed in the main part 41 from another recording medium. 

[0100]As contents stored in a recording medium, it may not be limited to a program but may be 

data. 

[0101]ln the embodiment shown this time, although the printer was mentioned as the example, 
respectively and was explained as CRT and an output unit as an input device, it is not limited 
to these. When performing color matching between the devices with which color reproduction 
ranges differ, no matter what device may be an object, it is possible to apply this invention. 
[0102]lt explained this time as what all performs processing of the color matching shown by 
drawing 1 in the Gamut mapping part 605 of drawing 6. However, in such a case, it is not 
restricted, for example, Gamut compression processing of Step S107 can also be performed in 
the case of a color conversion process. It is the time of changing the L*a*b* data expressed in 
L*a*b* space into the CMYK data expressed in CMY space, etc. 

[0103]The method of color matching is not limited to the flow of the processing shown with the 
flow chart of drawing 1. For example, also in the case where gray axis adjustment processing 
(Step S103) and compression processing (Step S105) of brightness etc. are performed 
simultaneously, or a case so that processing order may become reverse, this invention is 
applicable. 

[0104]With all the points, the embodiment indicated this time is illustration and should think that 
it is not restrictive. The range of this invention is shown by the above-mentioned not 
explanation but claim, and it is meant that all the change is included by the claim, an 
equivalent meaning, and within the limits. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention about the recording medium which recorded the color 
matching method and the color matching program and in which computer reading is possible, 
Especially, In order to change digital image data reproducible with devices, such as CRT 
(cathode ray tube), into image data reproducible with output units, such as a printer. It is 
related with the recording medium which recorded the color matching method used and the 
color matching program and in which computer reading is possible. 
[0002] 

[Description of the Prior Art]Generally, it differs from the range in which color reproduction is 
possible with CRT or a scanner with the range and printer in which color reproduction is 
possible. Thus, when the color reproduction ranges (GAMATTO (Gamut)) between two 
devices differ and the picture reproduced with one device is reproduced with the device of 
another side, color matching, i.e., color matching, is needed among both. Hereafter, the 
method of the color matching in conventional technology is explained briefly. 
[0003]First, in dr awing 6, in order to explain the method of the color matching of the input 
device 601 and the output unit 607, the flow of image data is shown. Here the image data 
reproduced with the input devices 601, such as CRT and a scanner, is RGB data expressed in 
a RGB color space, and the image data reproduced with the output units 607, such as a 
printer, is CMYK data expressed in a CMY color space. As shown in this figure, RGB data are 
eventually changed into CMYK data through various conversion processes in the color 
conversion processing part 603. 

[0004]First, the RGB data in the input device 601 are inputted into the color conversion 
processing part 603, and are changed into the data of a color space independent of a device. 
Color spaces independent of a device are L*a*b* space, XYZ space, etc., for example. Here, 
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